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(57) 

cDNAiltrnRNA*»it*«S-C*oT % ^ H > 7— tfK J: & *gffB<**l*c 

tT»— C0^ , 7^-r-(±4>»6Dfifi?iJ*S-r*mRNA 
coafi^U W K fBTi — Kjnj tr 0 ^-oy^7- 
(iinRNA©afi^/ , ;J60^7'1'-7-tUffl^^ 
tU *l,TSBttcDNAIi, tt»— ©r^-fv-*Jj: 



— 1 — 




1. raRNAiST— * y zf-fst+isj? V** K4*. ±iS*- y =f7=**->7 ? 
U*^ KA«mRNA<Z>* 'J Ar-OUDR-A y #7 ? K<0 + C±ffi<DffiyiJ 

^7^^ f J tf«-fflU-CraRNA*i«l52?-*-4o<t(w^0> ±IE»— # *J 

iBraRNAO'J>*< 4 fc-ffi^fflffiflttDNAW-ttt^JdiU 

iJTDNAm-ffl*. U^f Ki'DNAi'^yj^ 

<^'t**ttTT, tt«:i*y L'** F4 

lt, _hJ2D n a<dw— fiu^* y ^-r x*-£±iE5?=* U ^^"4- >7 ^ u 

*f- K«Offlfffl(OTa©±EDNA.m-ffllcfflMKlttDNA»-«t*SEL, -t-L 

r 

r D N A * >J y - -tf* IS ^ Ti:fB D N A fc j; C/S? ~ 8* ±««f -5 

rgj&>e>tt<&s ttffi-^^y^o. hirn A^iH8^DNA^BWi-r-6fti6OT 

2. ±K»-*^-'J *r**\/?? l>*f-KA<„ # y A-r-f /UcDff- A y *'7 £ f 
YWpU < 4 fa t »flffi±fifl*JJ:c;Bfffitga*^ti'g[I{2T?±ieinRNA W 

3. JbJE38— * U J't-'^+v'* £ Kd*. ^ 'Mf-< /L'CDfB — A y *K7 ^ U 
iff- K©!J>«< 4 b2tfi«±S5*>4:C/WffilSffl*SC*a(rffir±KmRNA<i:'W 

4. ±jeSE—* y ^t ? ^-+->7^ U**f-YhK Ci?U< 4fa 1 1 SSid* * * 'J 
AfgttWSJHSL Alia* t; A*affi^Wo±gft, 4b\fctf'J>tt< £ fa lSS**&tt& 

y A*0*§ffOTift*SC\ X lZ9i<DJ5m m 

5. ±*B##y AfgfitWSHSto<'J>tt< <hfe2o©WJ$-*-<5lga$£#C\ W*^B4 




|§fi¥7-500735 (2) 



IB*S>;Si&, 

6. ±Ett*y AfSfflffrtBSj&<3* -NV^W<. *£DS3U VtfdA. dCt 
fclid Gco-j ^^t-^fctK tLT, NttdA* d T\ dC*rt:t*dG©-5 
S <£> O 4 -3-Cft3Rjg 5 JB«fiD 75 m. 

a. jbses*-*- y ? u*-*^ Ki<a?i< i {,6m'y y#y? vx 

11. ±tm-*tzum-* y =/7***->7 ? urf-f* KA*a^$4x/rftscoE^ 

12. -tteSS— £tz&m-* y a'-f**--;/? ? Kd*d C, dG> d TteiCf 

13. Jil2W—* ^-f^i/* ? u*-* Wf&inaWfc&etWtiteSt/, 

15. J;a5^— 1 1~ y ^-r * *r is? £ \j**f> K<D'_l>tt < i h O t Oi'^a 
(0*y =^-r^^->ir^ Kd'^tt*, »^1!2«©?5^. 

16. raRNAiffi- ?#- y =Tr ! * + */j( ^ U*^- Ki^, ±E^" 'J zf-r?t*+ Is? $ 

Ki<raRNAC04t y A-r-r;^SCgfIffl^£il^TraRN A «h'^ ^y 
X+i J: -5 ^^f*Tr*Sto?if', 

JbiSS-rf- yr/-r=*-+->Ji ^ u^-^- LT. fe-fctf y^<-^ 

H ~f $ — -tf ffll'TraRN i£$5^t^" -5 C £ (C «£. *? ±KJB— ^ y 



53mRNA£D'^^< i t-^iCfiffl^^ D N Am-iBI^B)t L, 

£SDNAW-a*. m-^*y ^r^+i/jr ^ U*f- Ki'DNAi'W "/ y ^ 

DNA^'J >7--t**fflL>T5Sm-^ y ^f-'^4-^7 ^ KSrf*Sefi£ 
L T. ±IED N ACD§S-ffl*c "/ 'J ^-T X-*-i±f2m - ^ H *-r**-is ? f U 
KfflStitfflTSft«.blBD N AK-«atCffifiSW^DNAm-a*^6)tL. -t L 

r 

TDNA^ J > v-^ffi^TiEDN Aff)m-ttiaJ:a c m^*t«ra-#'& 

nu«JBi(ire«cr)^ffi. 

18. ±JH2H— y ^-r** K*<'J>tt < i t> 9 7 ^ U^-?- KA" ^» ^ -6 s 

19. ±Km-^- y =/t-^+ •> 7 ^ f- KA"J>tt < t^6 -r^-+ y ^ 

21. J:3S2Pr^ y^-^+v^ * usf-^KA*? nti z o K 

22. ±EW— ifc(iW-rf-y =rf-*^-^ >? ? v^^- KA<iSW?nfcf5ff©E?«l«r 

23. ±|Sm— * fcWSI— *y 3ir* V VA<d C, dG, dTfiJitf 

24. _hfB»— * fciiSR-* y ^-r>^ >7 ^ l/^-f- KA*SfJRSM5RaiSaffiei^-ftt, 

25. ±IBK-^- y r/-r*4--> 7 U^-^ Kd«. £}HJBH7<i£3m R N AWtC^S Ixi 



26. ±JBSS— J fc(l»-5fy rfft*->?# U^*-?- K©'J>tt< 4 faI>4-3A<«t 

27. mRNA4SH— ^- y ^ Usf* Kt* N ±JB^* y ^*r*4-*>7 £ 

u^-f- K*<*sfflittiitei*rmRN w^y x-f -si ^ tt^rratt 

f-7 'J^-^fflUTraRKAt^tfiCtfaO, ±EW— sf- U 

SlraRNAW< 4 fa— gf?(C|SMW^ D N AS-«a*ifefi£ L. 

SDN ASfJ — K^s 'J ^f f ** > 5>7 ^ l^^^ KflOiT? ^E7>J* 

dc*aifit(cfe^rDNA4^-i'ry ^< x+afiftT-t?, awr^y ^ft*-> 

dn a# y y b'*m».^-cB(w=* y $ is** 

Lt, ±I2DN a©^— ffljc^-f y y x-r^±?em-^ y *-t** 1 s1 9 L> 

KO)eB(3[OTflfi5)±EDN AW— ttl-mM««DN A»-fiJ*Q=filt U * L 

T 

i:2BK— fe^c/m-?f; ^-7=3f^r >7^ u^-^ K^-fr-itr, *u 
tdna^'; > 7--tf^ffi^T±i£D NA©m-fli«i:cfgi-ffl*tsra« 

Igii'b^S, > -7 mRNA(Cffl?fSWAxDNA^amf^*fc>i»<0 

28. J:RK-^ l ^f^i'?? I'M K*fO>tt < 4 fa 9 7 ^ U^^KA^tt^^ 
Z9. ±RSff-* 'i zf-f^-+->7 ? U^-^ < 4fal07^ U^-f-K^^tt*. 

30. iKW-jf- y ^7=^-+ «> 7 £ Ut*-*- Kj6(^X < 4 fa 9 -rTt^h -> '/ *7 ^ U?*- 

31. ±EJ»-* 'J XT**-/? 0 b'&'J>U( i fal0-r^4-i/ y ^ Us*" 



— 2 — 




32. ±EJR-*-y zST***vjt ls*t9- KA*-7 >^"Xs(caP?$ ft 4- •>')*# 
7* U*f- KEW*dG\ a*W7K**0^fe 

33. ±E*-*y S'f^+i/?* U* 7 t KA*f ; **->y'K7? UTf^KcoaKS 

34. ±?sjff-^ y 7 * u*-*- K^«mn»ieasMst«3L\ »*#27 

36. ±(2»-^y^^4->'^^ u^^Kjfl f *^fc^[a»3«ffifflfflfii^dc\ m 

37. J:I2»- i;=f-r^+i> 7* u*f-K«'J>tt< <fc tt>iod<^tt 
(0* 'J =r-r*+ S/7 ^ U** K*&tt-&* »jft£27Etl®£ttu 

38. rn R N A £ £&K*l4>in R N A *®E*l(CSHWicfBMW<f 

43*— * y u*+ Ki^, .tre* y ^ft*>? ? K6<± 

ES««icffl-tcEW££t/tt(ttic*i iptm RNAt^-r^'j^-rxtsi^i 

±f25S— * 'J 9 ^f-K^yv-f-r-t LT\ *SJ:ef 

ztT** ! sJ$ t/*-*- K*<±l2mRN A£'*4? t ) #4 X+ 48Utt6^±«H0j: 
MlraRNA<0'>tt< i fc— 8fU::*i8itfjttDNA3l-«*£fiSL. 

ISDN A 5ff— dfl3r» IR—X' 7 ^7*jr \sJr 3* Kj&*_t|E DNA^i^^ 

DNArK'J > -5— tf*ffll^Ttt»-* =r-rrf-*f7£ KfcWS^flE 
KOStIOTai(D±IBDNA*— MlCiaMWttDNAazUB^afltL. *L 

X 
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T * > -5 - * U T±E D N A fe J: - ffl* *t«+ & 

ISA*4<£&. tttt-V^^l/*©. raRNAICffl«MttDNA*M*4fc*!><0 

39. ±&m~* y w>tt< tfc9m-> y#7* 

40. JiISW-^-y=f-r^+ >/t^ U** K*«'J>tt < £4>lQ-r*-*>y*7;> V* 

41. JfcE*:!* 'J Jrff*** 5/7 0 U=f-* K*«'J>tt <it>9f^*->y»K?;U* 
f-KA'&ttft* K#*3SEIK>£fe. 

42. 'J rff >7 * UH" * KA<0>tt < <!: 4> 10-?*+ > U #7 £ l>* 

43. ±k»--*- y =r-r £/ ? * u* f - wiMMtisttflSGt* * m 

44. ±E»r^- y i/ 7 ^ U*** Kifl«5 >?J+lzBmtStite-r**is y * 

45. ±I2»-^- *l*r**i'?9l'*+ KA<-r** i/'J 4*7 ^ l/*f K^SIRS 

47. ±IE»— y^-r*-*i/7?U** K<©'J>#< tt>Ot^j6<^a 

48. raRNAiSp— ^"'J zt-r**^*^ V** Ki*x ±13^" y =fT r *+->7 5^ 
L/^-f- Kd<*£fiiimiCi5Vi-CmRNA£^-< 7 y Xt 4 £ •? tt35f*T-CKMl 



i£mRNA(D'J>tt < t fe-ffl*CffiHSW^D N A»-atifeB£ L. 

ifiD N A W-*a*s iiSflE?iJ«ra R N A *CDK?1iSEffWlC(Sl— ttESVtff 

DNA^'J> v--tf ; feffil>rCfim— ^ y =r-F* *->7 ^ U^-^ K*f*fi^Ctt 

ur. ±edna©»!— ry ^-r x-r-6±Eff-5f y u 

^-f- K<0ffltt©T««<Oi:KDNAI(r-ffllc?ai«WttDNAlPzJtBr*ffifi)£U *L 

r 

TDNA# y tf^ffl^r±SEDNA©JP-ffifc < tC/m^ia*tfHir'6 

-5. Mfttf^-TVUfrfltK rnRN Atl|@M^^D N A tr^H^i^^W 

49. J:l£?«— ?ry U^^- K6 f 'J>Ci< £ h 9 f**4- V 'J »K7 ^ 

-fKA^/I-S. a^3548!H«tOA*fe. 

f-KA^tt«^ »JKlH48i2«to^^. 

51. ±E»— ^-y *i/ 7 ^ U^-f- KA«'J>tt< ife9f * + ^y'K7 ^ 
f-KA'fetta^ S»JK*H48«ii«0^. 

52. y =f-r***->7 ^ UtT^ KA<^»<f < i 4>10r^4-> 
* Kjfrfctt*, a^JB4BI2K£D3rm. 

53. jb?£3T-a- y r^f **>7 ^ v^f-K* , 7>/^aii?*nfcfir*i' | J <* 

7 ? U^-^ KEM*S6\ «OTi48ie*«D*S. 

54. J:l2m-^ y rf-r^*->7 ? KA«-r'^ > y *' 7 ^ U^-^ K®9^« 

55. ±12W-5t-y ^T-'**i/7 ? U^-tP- K6*WR9»*Kal6B(fi^ti\ W^rB48 



^l|J48EtlcO^^ 

57. ±E3f-« y ^-r*+ >7^ K<OiPtt< i fet>ioj&^» 
<0* U i/7 ^ U?f * K*»&tt«* »JKJa4SE«CO^fe. 

58. raRKA4©»B^«mRNA^OHWI4ieWflf5lc|Sl-^Eyi**i-*»-- 
*y^f f ^-*£/7^L'*f-Ki*, ±^»— d'f s ^-*->7^ U*f-Ki6'JtE 

ggmwf^isi— ^^E?||%acA^ > aI{^i^wi3^TTnRNAi/^-f T'y 7VXi-*«t-5 
±ie*- * y ^-fif+f 7? u^-^ K^ry-f-r-i it, **j:c/y '<-x 

h7^? yy^-- tf*ffl^TroRNA*i32e^4c:tlCj:*?, J:Eff-*y 
^f f ^+->7 ^ L/7t-f-K**±EmRNA<t^Y^ 'J ^-<X+*ffltt*^±tfl©± 
fflm R N A Wpti < i t. — fflKi fflM W'l D N A 3B—m*^fiJc L. 

SSEDNASS— '/ ^-F^-^i/7 ^ KKfSlttStt*^ 
±EW-^- y ->7 ^ U?*"^ KA^aiTy ^EmStjaRttfcfcV^rj: 

ED N A r 'J X-T «ftffTTff 

DNA'tl y 7 7-ti*ffl^TK»r* y rff3*-+>7 ? l/pf^ K*f*fi^5S 

lt, JlI^DNA^3os^-al^c/^-r r y /-rxt*±EWz* y =/f : ^-+^7^ t/ 

KOBttOTWO±KDNA»-«lc*BttWttDNAW-ai[t*J«U *L 

T 

TDNA^ y > T-tW^tXEDNAOW- «B*i4: t/*- ffl r 5 
XSA>^tt*^ mtt-tvy^tO. mRNA(ClBffl^/J:DNA€:*«^S/ii6£0 

59. ±E»-* 'J ->7 ^ U^f- KA*JPtt <i4»9-r**i/'J't(7^l/3f 

60. J:ES*-* y ^7 v *4->7^ U^-^ KA<^tt< i tlO-P^ + 'V 'J^?^U* 

61. ±E*-^y =f-r ! ^-*->7^ U^-f- WJ>*< i t>9 7»*4-£/'J *7^ 




A ?SS¥7-500735 (4) 

> 7-tr >^y-RNAtD|5jS, »JttfcJ:C/^P-->^ 
*t&BS(i L992«f3fllLB IC&JH;* nfcffl«*<D#fflfflfirai 0 7/8 5 0. 

J**n*. iB&PMti* ATM. SBW. JWfc, «»££§g. -te^W £ JUOiSrT, 

iff 9LIMfeMH<*tt L 5 • 0 0 OoattimRNAEmatK Lj&*HCA<£, 
SrnRNAK^JttJaJISW-Cffl^-sfcWGE-C^-r^. jam, 3 U^/Weo-p ^ 
(0— rMa J mRNAtt«BIS*/cO*U 0. OOOatf 
-MEU *sj3, OO0-I&4, 0 0 T^ra«cj mRNA(ittia*fc»?^3 
0 0-5 0 0= t'-^ffiU * t. 0 0 OO r^i^MTttoJ 

UK r«ttj raRN A(ttaJt&#f.:9* ! U 5 =t tT-fiFft-T*. -fctfttMK 
«E>mRNAi=4:$«a* n* WttlcttAS ttfc 3 4 Sf * CittWJc J: 

9£ d— >ffc£ft-}« -tU-f>\ty $ (Saaibrook) t>. Mo 1 

eculsr CIonin;:A Laboratory Manual. S 
econd Edition. Cold Spring Harbor Pre 
6«. pp. 8. 6-8. 3 5 ^r^fffllhJ;) • 



jm* r >; ^ >#85<n{£ffi* u* Uf ■? *. s ? * ? * 
A f TtDNAJ) v-flom^ax-*^. 

raRN A<rf?rSaofiBJ(aSA^MWU> * LtRN AttMDNA^'J > ( Ti£ 

ti^WsftJ ) ±ij:c;i 2~l8«fi ityfrbKZ**) It**-!/? * K 
^^-^ffll^c DN AEO#f-«te£EE-f--£. c D N A<0&-fflttl!3-^£D 

Bfft£liR(i<. R N A : DNA'Wyj? K4*©RN AO^X* •;>-*X-r/l''< v 

H t fRNAa s e HJ ) OTtEffltS*, mRNA«HC-v ^fc-fcEM** ■/T'* 

— iiGQRN A7-7-T T~£fF*C£lC.<£»9 c DNA^JIZffl^^liSt^. COS 
JGIiSWT^m^J-Cai^, ^£j3eSn-5cDNAj6<mRNAEf"JcD5* ^tt^^ 

oi'fl^SO- H«r**i&\ ffiHR&sp-OS' 5Ktt«JEM«:^ p- Wt-*-*. »a 
1*. c DNAW-aicD&fiXtft. t D N AfficD 3* *I5SH;- ; t/H*7 1/^7 ^ 

^> >f->? -tits «j t- f-Y iu*wna-*-«. ttx-f;ni»:i=* -r^+^^'r 
NA«za^sK3n&. 



-^i:»cDNA*? o-Xfc-r^ifCJiO cDNA7'T77 'J -^mSfiy 5, 
*c, SSc DNAO^Htitc^iHBiatt-ri^iiCiOSgeS-t-iii^r* ¥ 

AC3SttCf't»lI'***Ci:*dti\ act-s So DNAtiS^MTjafrffl©^*^- 

eat T D. , L 9 8 7. Meth. Eniymol. . Vol. 152, 
pp. 423-432; Lee 199 1, Proc. Natl. Acad. 
Sci, , USA, Vol. 88, pp. 2 8 2 5 - 2 8 3 0*#R(ti-J:) » T 

cDNA^feffiffil^U-Cttittti, CO-*fllc DNAii, ^ 'j A mRN 
A & tziiW-t£-t Z cDNA-5"f7-5V — ^ t»f^4 C i A<X *■ ^fSfflc DN A 

*i&«WJiamK6^^>is*ia»m rn a y 7 </ #v -a-*. 

A : raRNAW^'i / K«l»i'-S. «0© r?lo-nfcJ 8»c DNA 




V > -5— tfif«CS(CJ;9s mRNA* c DNAi UTf^Jg. mn&XO-f 

SCO (e r b i t a r r) E?<J*St/. ftfiOT^p-^KS^T. *-©-7*7-f 

RNAoo^iTv^ (Ko % a k) EJ»J*aoa&ffifc' f r J ^ X+-5 £4<-P 

r^^T-i Ltfflt^n. * LTew«»££i;* c dn ausp— 0^7^- 

-i>IC*£**<> Ln«V^tttCiaiSLA:«I«3A^OinRN A«©tt«A>£. <b*CD 
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? ? KJ >lx rnRWo5i£*E^tcffll>'&n4CilCJ:0 c DNAOW— B 

*f*HfcU *LTfclCcDNA©t««KfcffiffiSn**y:^**V7^ 

c DNAflDW^Ja*flFHSL, * Lt Kt: c D N A b Kffl S *14 1 'J 

*-*->7? K-r-^-<-r--c*4itE*i$n*. ©y^-fT-n* ceo 

mRNAE?i|U:3BmaiC?ILP ('J>tt < <h fc 5 0 J&<fSI5)©) EM^SC** 
(iSWacOrnRN Afi7!l*§it£i>J;'3i:i8&??n < 3 

>??U?|-f ^^7^7-11, raRKAC'Wyj/'fXriflB^^ tt£ 
li£iwcffl*ftWl?«*?, j&»-3ifi«s^»Wr7-r^-*»a©ia£UTmRNA«) 
e DNAffl*KSt-*--5r-5'r-r--C*-5. *Wlilfi:*J^"Cfi** n5 A SfC* 
gSHS^tdSl-oy?^ T-liraRNAOEyiJif^— OEPJ^S** 5 0 Hfit_t[Sl 
-^y-J^-r**), * L'CfiT'-S'f^-llraRNAitSl— ©Et^I (o r i o 
ntation) £WU HH^tn RN Ai*i'^ 7 'J XUl fcil*H*ft 
Wt?ttt»i<* toyx-bts-f^J SrfflviTc DN AWf*— ffltc^^^i; ^'-t' X 



ra R N A * tc li c D N A £ 6DG3eO rf* V =f"r* * *s ? t \s* * K Ottlffl W<S 
?!- >J ? K"7*-7 -r — liHSlOm R N AO >-tr >^*BEy'JJ "C* 

^ Kca^iisssn*. 20?? v**f- ko* y =^-?*+ ^ k-^-5 
^ kcd 'i oticiftofttiaWv *n]flS^co&mRNAa<'W ^ 

4. 

-5^*t)(CinRN A*«XIL, *LT, ±JB!H-©^-7 -f ^ - 1 2Rn* <J ^7^* * 



0. mRNA J £ra^*fJ:amtt-r*7?&lcM-*-6. 

ff± L;^ss»tcfc-v»r, w-coyv^T-ti^ «; A-r-OU<Z>-*-C±eiW)mRN 
AE?^J^C/^-f ^'J ^-rx'+*C£AtT*4* 'J =f -7***^7 ^ U*^ K<03' * 

^ l/**-K«^tt< £ fcl37? U**- K©fi*)6 < ITiL<, 2 07? U*9^ K 

b -a £ 4 t < \L W-O^'fT-li* 'J Ar-<^<Ot<'±ffl<OioRNA 

7? V*t^ K*£t/. L< (i. 2-p©4?y A^Pfflffi^j'^^f Kd<VNr 
**A<, -tcoBS, Vlif^*i/7f- h (dA) . r'**->?'r^U- h (d 
C) . tfcil-r^+v'^f'^U- F (dC) tf*»K *LTNW^ 3* ? 
Urf-*-K6<dA. dG» dCifcttWff-^l'-h (dT) flP^. 
»4 Lt»m— ©-7*7^-^-©E3«J(i5' -TTTTTTTTTTTVN (E71S 
t?**. 2 7 ? KcOffifflil, raRNAi*(D.f 'J At 1 ^ ^©IfflOil 

rSSJ^ (iunct ion) 4^— -5 -f *iEW^a« 

iEKtt* y ^-r*+ >7? U*f- KfO&GWf80t3n$ : raRNA'W 

^rffifflLrmRNA^iEie^w^i- a-w^-MWi/^^ u^- 

^K<Offim*i. mRNAt^v etH^tZit I / 1 2 , BU^, 

>r>P^Om R N A <nW8.*,Qtffc{Kt 5Ci ^ JiS^ >-7 J /U*Oy7«* m R 

NAcoe-s-aaib^'. 

i:fiStOmRNAE5nf*C'W7'»J* v -<Xir'S-<tj6 f T* 4 172 U=rf- K««/C 
£d<T*. f LT5' ^cJS(D 12?? U^ - f- KH'H ') A-r-< ~7 *) 4 X 




^iC^T**. BP^ v-*i5' — TTTTTTTTTTTTY (E 

tt> 5mRNA^(^S*Cif9e/J^'; ^fjfr+f *? U^f" KOfitt 3 £-*-An 

±SRCOm R N AE^' W ^ <J ^ Xi-* C <!: A<T» & £ 3 Kl±<D ZfV**b'* 

£MMju**k -eu-c, 'j atw juiz^-c-?*) x2*tz,tzi6<DKmu mu 

>lcgin5mRNA<BfflifittX? y ^KfiSSfflttnTtt C * ^'JAf-f 

l/^-^ K£73tt6<t«;ni-*-4a 7--jW^-5* -TTTTTTTTTTNN 

v (K?iJS^3) tt&roRN A(ctS©*-*fc#*C4 SOSiJ*^-:/^^-© 

ttiLi'fiS«S»:tji'T, gtoy7^-r-(iaS«0^SL, *LT9 7? 
i/*f-Kcoas-c**. ft*u<«. iRz:o-/-7-<T-tiy < r 1 3??u**- 

K«ftS-C*^. tLT 2 0 7 9 U*+ K©fi*t*») 




HS¥7-500735 (6} 



SB— r^-f ^-*m^fci£«c^fc**CraRNA«MW^7*^-< i >^t*6Ct 
ICJ:t?mRNAJt»KifcJ:C;ffi»t-*-*/:*!>co^tcML ; iO^ff-^-f t 

-aa>a< tfeio^ u*-* koSsahts l t ltz o??i/tf k* 

•COfi^t:**) -5 6. — oOtff* L^55«*cfc^Tt±* (Se?fJ 5 * -NNTTTA 
TTNN (E^»^4) 3SE5WGCTTTATTNC (E^JS^S) 

* <J zfx^+ i/? ? Uiff- K7*5-f "*-*ffl ^TififeTOfc totem RN 
A»B«i*r^-r i >^L. *LTniRNA«)3irr ^EFIiWWJClSI-OE 

KOfi^TftO, *LT:tH>tfvtl 3 7 ? U*^ KOfiST**?* *LT2 
-r-A' 1 0 ? * Usf-f- KWS$-Cfe*. 

an i^*±v ss— ©r-s^^-tifflKaFnfcttjRoEyi^rSC'AN tfc(±w— o 

ff* L^fiSt8lcfc^Tll> mRN ACa-Vvi'E^aiSBHfi'aCPl— lOffi^lt'd 
6 l Ht- £7)^-5^ 7-lDE9l|li, E^JNNN ANN ATGN (E?d«^6) 
6 An i AitiEf'JN NNANNATCG (E^'JS^ 7 ) £=6-*-** Ni±4-peO-?' 



mRNAcOB£^J(c5?K(r]ICffi*jti^/XK3nJ^^t;»-^U + F 

^-T^-^^/;i£^©fc»! ) ^fnRNAflM«)^7 r 7-f ^ >^L. * UT. 

»t LU3S«(CfeUT(l, S— y?-<T-ti? ^tC^jtH»3ftl2ffllE?iJ*SCi'A^ 
SE?1U, ffi^- y J-F** 9 U*?b'(D&££'J>tz < i t 5 7 9 \s-*=f~ Ktt 

/:li3' i/:li5' c75V*-fnA'(c^^i$n-6. 

ftjlcDll)ffiili*JtiT<±, —felled, 4cRBJ|l±^ AT—* ^-5^*+ ^7 * U** 
K-/7-f-r-*ffK»fci£*s^Wfci6tCraRNAnM«!tr5-r i * UT 

4ifin<nKF'l*fir*m R N AroE7"|iSBft*HiI3I-«>E?iWrSt;»— ^ 
-^fflUTc D NA?n— fflff>ffl(H1»*7-9-f i >/t4u4j0^tt5» mRN A 

— emi'T* «; / — -emwarAii x »j cdn A^mta-^67jrjj^ra-r 



-r-«*PBif*BlllEyiJt^t*'. 

(-N 

3eHW^c^s«M^^E?l^ i $'^cm-^^- , ; =ff u** 

KCDft$"C*0. -t*rfc*-tft* 1 3 7? KWfiSTftU, tU20^^ 

K^-C©S?-C*4, 0<H^ m-fc-tC/W— 107 

c D K AiitgttS aciCifrSaro cDNAd, ^ M / -7--trt««aStC5fci:Cfm 
— J: & ■/ 5 -f t - * JTi o x PF tf*tJ*M S ti h . 




^tEKfc^T, *WB<?yXmU ifr&OmRNA^c DNAi LTflfSr 
i >?<Dtzi6iZ c DN AIR— ttK*** >; t- S<*>WX£A<*ig 

BZH iEW-r^^afilWIfflfa <A3 13 (ON iia(£-T-OT3* 5R«(0flEy>fe* 

suet, afv^f^-fl*. a p - i r7-rv-©->, 3ir»^r-7-f 
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P 7 7 7 -7 -f ~? JilF A P-3/5<7- v 3f?^7-f^-feitfAP 

4ocoia (w->i-4) j&^asisnfcmRNAicM^itaiats^wt-, :> 

(3 2. 5X) 4Wtfl>7 h LfcA 1 - 5 -trA^* o-Xt* 
Hfc^ d- >K,©5' «e©ai5jWE?liT***. SA I -5*Jl/7-< >*i r a 
s *S.fctfS[£iSi5t$gSfcP 1J (" P"'" ) T-Slfl3««EI*£nfcCTffl7 7 h 

>icaW*C*-6C4*i, *ffMB«)filft»:fRT«&. ^W^'J/^--/ 5 
# y sr-r***^* ? i/rf-f - KU2 oa/:i±tn»a±to&$(cis«ani. craw 

m R N A Ott^fiTS » * LT^m RNA Zffl&t Z A:Vj JCjfiJSttjf* V 

+ ^>7^ P^-^ KciDftk-SrlfJ/JD^-ti-iU-^T?*^. P C Rl= J:* D N A* 'J 

■f 'J TUT (Wi I I lams) 1991. Nuc. Acids Rca. . 
Vol. 18, PP. 6531-653 5]. 

NA^7X; K" ) ^t^/l/WSOiei iXffifflUT, m R N A-^<D«JW*|/ W f 
7 * K"©fiS tKSLfc. mRN At43fir)f*j^-c^-r-/»J ^YXt 



'/^^xt-^-t -5tcaiw$nfc^ «; t is** kos**7*^ i 4 

Bl^S^fiPi-'Si, *«^©^at(i<S^IcS93$n^, raRNAi±»- 
-f^j^r-^ {fl|ilfTTTTTTTTTTTVN CSE7'IS^23 (TuVN) (1 
) tOt cDN AW-atrf / PfiS^-&A:i6l-i£e^ (2) £i 

TflOifcO^ c DKA^tBW-^S. c DNAS- SH«S— «5-7*v-f T-lcffiflDU 

T-*iJ:C;i*«y > 7-4^*9 4"CiC^MLTm R NA : c D N AttSfl^SrttfiX 

(5) . acii. c(oaa:mfi!*tt»JigUT (6, 7. 8) . 

iifeij, * J£nfl<r37j ttUft * •*&«W^'K 'J A tn R N AOT «l»ic^m-f- * C i 
ift'T*, tLtfti**^^ 0p-5*ntt bOA^lHiW^ t>«*t?, irftt; 



Mil 

tffl^-CSfiS*fL/rA<; K71TTTTTTTTTTTC A (" T,,CA' ) 

[e?i»^ioj taKcr»t?yA-r-f^co±»3icBnc/w^y^-r^3*, t 

LTKflCTTGATTCCC (" L I k 3" ) CEW^ 1 1] *3«LT^ 

oor7^v-tffl^t|ffl^?n4HT^t-fX(i2 9 9 bpT»6. 

P CRIi, ^S^tcfeHXiiSKDeirpaaSfficO^-C, lOngOTK cD 

f-trt*3*C. 2. 5 j«M<0T.,CA [K^J#%1 03 ^ teiaO. 5aM<0Llk 

K C* dNT P s * ) *>afffc>H LOOfg, Hn-&««SCD2 0 0 ttMfr*2 uMiZ 
PCR^7>-^-^ ffigEXSA<3 0t*-C9 4X3. T-=-— >^ 
Xfii) < l73'-C4 2T, 4rC-CWS&ScXff**3 0»T7 2iCT*->fc. d NT P 
<73«S^2 0 0 ^M(O<i:g, Off ViO^ttXnP C RSW^fflRSh, d NT 

p s rosKfi* 2 o *M*fci±*maT©4 * p c R^«j^fflW(ct*«$n^, 

PCRS«JO«««ft. ^♦SDNA«D(*JFg#»?HfbttlCj:t3gCE*n, 

2 wM-^CDd NTPajacDSTfCiO. PCRffi«J6«aEi^KtSffi-C [a 
- 1( S] dATPs 0. 5uM La-'*S? d A T P (Sp. Act, 1200 
Ci/tnrool) (ci 0 MB 3 n/r*«, COTCiti. HGr^tffSCfiE^ '/ T ^ '/^ 
Ti KV^a»«tft, DNAJSSEWttffiyil/, l=J:*»W*=*iV»-C, PCRffi 

g»OT2 



fflUTT^ Wl!frWfflIS*«DraRNAir-7*te ? ►*«fflLfc. N AiJ £{/mR 
NAii, !EWk:£W£** HfY? 'J>^ (eye 1 ing) J , 
fi«SS*C*4 T»lh (qultieent) J <Ol'fftfr©T ? X t8*§3«fflia*' 
£M3Lfc. RNAfeXC/raRNAIi, Ti.CA (SWAM 103 
iUTi$G^^nfc. T (l CA MWJMIO] CU mRNAir^'f^^ 

!CE«l*n^4:-5l-. 2^M<DdNTP»^tT„CA (EWW 101*1 

jilf l t k 3 [Eyj«^-ii] o^TtPcwatjmifisn/s. t.iCa [e 

KfflSniTK roRNA-t, ihttn RN AH^VW&ittZ J: 4 ^SKM"*-* 
»>hP-;H:t4 ; TK m R N A (H&I9& fc 0 ft 3 0Jf--Cffm. 
DNA^^i»>Wf--t^ * fctt*flffrl=*H*-C«jBtt 100*^5 
0 07? U'** K»***OlS(aOniRNAA<5 06^ 1 0 OttlBSnfcCii' 
* y >^«ffl*A:H»JtlHiaiCfe^-Ctt«afn*inRNA 

fc. &&-t^ZZ£lU G IffltiA^Sttlcfcl^-CSBUaFnCTKiieTraRN 
AW, msnfciti*?, y >iTlBWORNAM»«*-Cfl3*fl^««#V 

HAS* cc^i**<TKOJ:^tttnttniRNAW*»ll*/s:(*Wi-#**^rft»* 

mm a 

iEixztzi±mm&&&^ xtttssFWia^conj rna p c r*& rst= 

,^T-tffl^-Cbit«*nfc, mRNAtt, TnCA [K*U*^10] *^ 

y -r-i uri^^n. * UT*<D*a kisses c dn aw z mm«j d kt 

P ■J B J:c;jtEPCR'*-5J»-^- , feffl^T'PCRICJ:9*t«3nte. PCRffi 
iaWDNA>-^i>*>>^^l-^5 5J«*n^ TK mRNAtt, fflf^S 



^fc «?l¥7-500735 (6) 

meu ^nttmRNAacorta^OT^^-aBWTaif/'i^ffl^ > h o-^ei 

ic«ffttm< % iEfltttWi^cOmRNAco^lc^-f^tt^V Kfl'IWEU * U 
rH«fBffilMia*&OmRNA©*ICfci , *tt'<:/ K*<??£L : *LT»-3* 

a»M3l'feUTf5i;g3nfemRNA<P» n--U£T 

3O0cDNAs SP^s TK cDNA, lEWIBte*-C<3*$6gi<*n<&-~ o© 
cDNA (* N 1 " ) s 4iJ:C/fflr*IB0ctilffl*a*-ptD*ft«^a*— ofiDcDN 
A (" Tl- ) W, a*Wf&tib. i^/-/ua;H*cJi5S5R*i.tc;te<D^«l«!l* 
»SrSCil:J:0DNA ^-^i>>>^V;^4,|i]R34t. -tLT2o<DiI 
HE"*-* P C RaMBt-tn-fft. 40t-f;ik 20pMfiPdNTP* (DfffcTT, 
T,,CA CE?iJS#L 0] 7--5^7-feic;L t k 3 CEWM 1 1] ^5^7 
«ntt«Mtti-«ca:tt< Aii40iRfi«ift^4/ca6l^ PCRlc 
«fc»mcF*M*nfc* Stf*fifBi*n/=PCRffi«fftt. »tt)fft^Xt»'J;CfS6tt 

t«fB?n/:TK c DNA 112 o <D5ttt**jra»3^ J: 9tmt£n^ * LT^t 

□ ■^ tffl^T^^ i KpCRlO 0 0**c^ ta- WfcU * LTEW 
*8!]£Lfc. 3\ 02*sm-r-&i, 7^ Urf-^-KKyiJi^, NlBTrfr [EM* 

#nj w* mzztitzate*)* tsssl t k s^s 1 sskbk* * 

a, 

WfcJttJSUStN lyD-^tm^^^aUWRNAoy-ir^^irUJ:^. NIC 



m RN A WIEtt^ «««MUau:<D U * LTJMJSlSitt'*' OxttlttS 1 

m*Y-*r:i6tcMv^nA:ya-7 , *BiSlco€(HUCK<tt?n/ 1 :ge5?TSKIL. * 
OtNiOmRNAO^JIi, MffiOSffllCEttS #tfc 2 8 S*>\fctfl 8 S 
-r-A-A^AHb* ^ii'T*5, N l©mRN Atl3^»i«ffllnOiE*tHHJia*i 

5£f$^V^a©fBiatifci'T ^Ll*SromRNA : £:liE1fl-r (U-V 

)Wia:t$^3Ft:/U7'f >(" REF">s fo « ±;Jl£/P "eOgeal* C T 1 0 1 
- 4" ) ^ffl^T-SJ&»Blfe^Sn^RE F-tr>U-7-r r » s fc-tt/P 

"cDflijKffiSffiSCHW C A 1-5" ) *ffl^t-fifg«K»SftfcREFt^ 
v-< >Tj*ofco A 1 - 5-fe;U7< VHj^SiBSTAi 3 7 'CtCfc^Tfg*^ 
* LT3 71C(cJb*V»T^SiS, mR N AOaffiifPlt-^iaJKT*^ 3 2. S 

C/SrjflDWjesna^fi^joy-T Y-r— , - A P - 1. AP-2. AP-3. A 

p-4. ifcHAP-5" <o^^oo-o^-tn*-4x!fiz:£^aw-*r j 7 -r^r-i 

" P-^-jr?" '/3 Y T-^R^Jli. mRN ACDffliRMtefflHiKO^ >-t v**r^.E 

^ 199 1. Jour. Cell Diologr. Vol. 115. pp. 8 
8 7-903) . Wif?RB^Cflm^3 >-b >^*EP]£3tmto^m-«Eyi1£W-*- 
fiWIlE (degcnBreic) 3f 7 ^ -f^ 4 -r -&{S\V4\zm^* ^n^©E 



mtS' -GCCRCCATCG [E?d»^ 1 2] Ri&<d AtfcWdC 

5-3<0«^n^^7 Y-7-«ffi?f3tililT^<!:fcOT*-6 : A P - 1 WEfJ 
5' -AGCC AGCGAA [EFIJS^ 1 3 ] £fi G ; A P - 2 tiE?>J5' -G 
ACCGCTTGT [E^S^l 4] tfL ; AP-3liE?'J5' -AGGTG 
ACCGT [E^S^IS] ^SrWL; AP-4WE?U5' -GGTACTCCA 
C VSWmQl 6} *tfL : tLtAP-5 WEJfl 5 ' -GTTGCGATCC 

mRN AliS- -/^-/t-A LTAPy-5-i'T - ^ffl^Tie*!?* ^ f LT 
*<E»£&4)c DNA35— lattWy^W APr7-f7-JSJ:CfflCj3ir^ 
r7-fT-<wffaT?, 2 mMcdnt P s feJ:c/i:l2«PCR><-5y-^-*ffl 
l^T P C Riri: *T-fc- P C Rffi^IiiENA J->-> ^^^JHcj:*? 

$)«$nf:. ^^r<ii50- l ooroifltacDNA'O K6<tttt*rift:S-t;u 

DNAW^JUt^n-**, Sn*>. CiDCiliM7'7 -fv-i<, raRNAi^eD 
N A -vcoiBlflic^Sgr* * - 1 5 4X4 . 

•y-j:^$ixfcMHc:?tf oTBW±«H:^t, SMJHi Lt, in R N AOTSTt?/ 

P- Ifcffl^fcKfSfcMiLA:. mR N A^^SET-PWaEy^ Y -7-(i-t-5 c D 

mRN A*«tmrai=*J33T7**CA> fcJ:«ffly?^-limRNA 
A^cDNA ^OTJffta<£*53ST A C i 4«MEW^ n*. KifitfliC i6c DN AS 



— 8 — 




^,-fe^7 ^ > A I - 5 W« t/- > 3 i:^* ^ *LT3 2. 5 r icfc*t^rtg«$ 

7 W v h©mRNAGMfc*a£fcfcSiL/.:. zx*fy$-f^4^ 

-fcitfAP-L AP-2. AP-3, AP-4. i fctt A P - 5 *7^-< v 
— trv hi LTm^X&mi,tz.m&its 3 7*C^fcuXifi«$n^-tr^'<>R 
EF, T101-4, Al -5 &<£V3 2. 5riCiit.*Ti8«£*U:A 1 — 5 CO 

*n-t*mc*jt^r[sju e dna><^- xottint t>yt €> Ltz. s-t/u-r-f 

COmRMAO^IB. tiit/^rv ^SCff7'7-r-7-J5J:t/A P - 3^-5^^-* 
<0mRNA^!Uto*^li8li£ft1\ > KilB 4 "CK ,£ LT^S n*. HO 

A C K i ' > ^DN A*>-^^ Vi/>ry^6^E1ZU. ±IEtD <t *> 0 ^ -5- *f 
3rr7fcJ;C/AP-3£ffi^TPfC/«NSLf:. |if«ShA:Ki«)c 
DNAtifa4 5 0 b p©iiWtt*£S£Wr£^ £ tj6'fiffK;*tU * LT-f >fc' h 

-pCRI I r£<; ? o- >{t$ tLTEFiJ^SiSSnfc. H5t^fflt 
K,? P-l/U-t^ 1 ^BSiCTiaSEI^-y-, 0. £4:^3 

* 3fcttKTiSffliAP-37^Y^-2 i*aE*SLT^*c«ba<. he 
m^wtfric&zftz. cwjgt^rjc dna©5' m*ja*iE?'J»^i st** 

ilSJHStu %LTCcOc DNAffl3' 5fcJ£iilE7iJ#*? 1 9 5 
-ZEM0OtoJ;aC e n b a n k(0ttSfii:<fc5i, K,C03' SJ5*j0^cOfi!JR 
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VW^frttt^tz* K,©3' SQ^Ji^OKWKT-; ^StE^U^ D. me l a 
noeaster {^/^^-) cou B CBf»<b I 0 0«ISI--C*0. *t 
TUBC-4 7 S T?* •? , * L-C»© S. iiiceharoinyc 

c s (IT-yWD'T-f -fc*) OUBC - 5»*i 7 9 — T**> ; tLtA r a 
bidopus thai iana (7?t' K^f* t f i Tt) ©UBCB 



6 ^ ^ U* + Ktca £ i # 5 . 

c dnaw" sKA^ fiPix-^^pfajLa^p-craai^n/:^^ kkjio 

>ia*j, KiS3 t*-OcDNA<0fc«)0D!ttScSffiDNAiH«;>-5— fcf^rffllriT 
ilRSti-^ **ts±v aifiWUx — SiaK (tiothermal) 

D N A*9!Bi£ (Wb ike r^, 1992* Proc. Natl. Acad. S 
ci., Vol. 89, PP. 392-396) tCJ: t>it(Kr 5 C 4. 

A(ii£*23?r« Ci/J't*, f LTcDNAIJ, ^JJJtOm R N A OffijnjiKWW 



JC?E<ll$nTt^6 : KSHf-ci -> V*^-*' (Hank»e>^ 1991, Met 
hods on Gntymo logy, Vol. 2 00. pp. 5 3 3 -5 4 
6) ; V 4 >#-DN ASSESS CM I I 1 e 

rfc, 1985, EM B O Jour. . Vol. 4. pp. 1609-161 
4) ; >J -tr-Z^-ae® ; 57iaaaH€0>^7-/UR?'J :ffitc:ff^5«BS (C 
ui ochon-Man te 1^ 1 9 8 9. Vo I. 57. pp. 1L47- 
115 4) ; -fe 'J V^dtT-*' ; * 'J >rDf7-^OfllS»l : -fr-f > 

3K>0 (Pawson^ 1992, Ceil, Vol 71, pp. 35 
9 - 3 6 2) ; -b 'J >/f P-V>fcj:t;f o i/>4-<^7 rfi-^ (Cohen, 
1991. Methods in Enzyraology. Vol. 201. P 
p. 3 9 8 - 4 0 8) ; *) -si&J:0+4 4 ') 'stoff&yo-r'f > 

(C DK a ) (M^if, Keyomarsib, 1993, Proc. Natl. 
Acad. Sci.. USA, Vol. 90, pp. 1112-1116), 

9(de^eneracr) 0^(1^3©=' >1f ^K^^ti'fSil w<— t 

,<-02? u--lsr<ntz#>l=.'-&mK7 J 7 -fT-tl* aTffl£?'J : 5* -GTAY 
GCNTGT t(E^je%2 0] t^tlS* -GTAYCCNTGC fKyjM 2 

ta£<3-f'*-**>? ^ U^-f" Kd T^E^dd CT?a*K *UTNt±. / ^ > <" 
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l/tf F^^-tl, 5' -GTATGC 1 TGTi 5* -CTACGCIT 

GT<3iSS«!K *fctt5' -GTATGC I TGCi S' -GTACGClTG E5«l#^ : 1 

COaSBTC**. : 1 3 

Eywffl : tsar 

T >X : N o 

1 1 J X T 1 1 1 H TYff 



&?mn : 2 

: 1 3 

Kjwaia : te<om« seed n a 

7^ft >^ : N o 
TTTTTTTTTT TTH 



EMM : 3 

EF'J0>&5 : 1 3 

g&qtnm : fit at 



ffEffjroaffl : ^DNA 
/*-f rf-fefM *7/UE?tf : No 
T >f -fe V^: No 
E#J 

1 1 1 H 1 1 J 1 1 VNK 
E?IJ#* : 4 

ew>si* : L 0 
EFgcosf : m&t 

fflcDtt : -*« 

fHHr-r -< A AtWSffi • N o 
T No 

ffHTTTATTWK 

ETIJtOSr? : 1 0 
: -*JH 

: gemot 

Ef JOaSI : ti&tOftm £fiXD N A 

>C -b -r /i ;UE5"J : N o 
T >f"t : N o 
E?«j 

GCTTTATTNC 



E^JS^ : 6 
EW>fi* : 1 0 
e?'jOT3S : fftK 

h-ffai?- : (S0ltt 
13 E?<1<2SS : ft*!©**® ^EEDNA 

'W+:tf-f ^/t'EJnj : No 
7 : N o 

EW 

NKHAH HATCH 

EMM : 7 
BMffl&i : L 0 
EWKOS! : OEBt 

l0 EF'iwaJB : ftS»«fK aEEX D N A 

W#-e-r-f j&zl'EW : No 
T >^:No 
E7'J 

WHANHATCG 

EWM : 8 
E71^S? : 1 0 
RfflEOS! : ttffit 

to 
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^<.f.-b-r^ #/l*E^ : No 
COCACCATCC 
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E3TO&;* : 2 6 0 

EJ"J©SS : c DNA 
*-<tf±TH fiJimn : No 
7>*-fe>* : No 

CTTGATTCCC TCCTACAGCA GTTGCAGGCA CCTTTAGCTC TACCATGAAG TTCACAGTCC 60 
GGGATTGTGA CCCTAATACT CCAGTTCCAG ATCAAGATGG ATATGATGAT CAATATCTGC 120 
TCCAAGATCT TCAGGTAACT GTGTCTGATC ATATTCAGAA GATACTAAAA CCTAACTTCG 180 
CTGCTGCCTG GGAAGAGGTG GGAGGAGCAG CTCCCACACA CCGTCCTCTT CACAGACGGC 240 
TCCTGGCTGA AAAAAAAAAA 260 
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